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Soviet R&D,„of Chemical* 
Rocket Propulsion 



Based on a CIA study, 
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at research and development in the USSR cover' 
s of potential propellant internet Out.have yielded . 
ip'hsrunents. In mo'st major areas, the Soviet 
he US lead, a situation that will remain un- 
re-. The bulk of known.- Soviet work involves 
Tare relatively low for rocket propellants': 

thermochemistry of propellants is on a par 
amental and applied combustion research, which 
nues on a high level. In recent years, published • 
,nt combustion have become more numerous, 

>d represent no real technological achievements. " 

ve been actively investigating possible oxi- 
is on a par with US work, the rest of it lags 
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i and hydrazine is evidenced by, work on 
velopments concerning a method of add - 
•liquid fuels clearly demonstrate a capa- 
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.giggiali- P«»« Sevi.t propellant* for both liquid and solid „*, 
probably bo oriented toward the use oi sortple rcadtly avarlao.o_ ,t 
matt: rials. I uturc liquid systems; probably will esc hydrogen meh 
systems probably ammonium perchlorate: oxidizer with polymeric t 
such as polyurethanes . polyniL-olefins , or nitrocellulose - nitro s l 
Metal add itiees (alum inum . boron, aha beryllium) probably will be 
both liquid and solid systems. 
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lyioiniya 1 Apparently Succeeded 
Where Cosmos 41 Failed 
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•hift Mo Inly a. lr,f which .was 
JgSfca rid. thSt it has stc- •' 
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some 3500 n. m.. . apart. Moscow's claim is probably correct, since Molniya 
l's orbital parameters are -favorable for such; a mission. 

The new vehicle .probably represents the Soviets' second attempt at this 
particular mission. The first attempt appears to have been made oh 22 ' 

August 1964, when Cosmos 41 was launched into an orbit verv similar to ■ 
that of Molniya .... using an identical propulsion vehicle cotigtiraiion. 

Launch, Propulsion, and Orbital Parameters. Molniya l was launched 

atjjtfout 01®, 23 an SS-% itBM, booster- %£j 

sustainer. It was initially injected into orbit by a heavy Venik third stage 
and, toward the end of Zero Orbit, it: was reinjected into a higher orbit of 
much greater eccentricity by a fourth stage of the type used to inject inter 
planetary probes into transfer trajectories toward Mars ■ or Venus. Its ort 
parameters, as derived by SPADATS, are compared below with the initial 
parameters of Cosmos 41, which also was launched by an SS-o, a Vonik 
thtrd stage, ana an interplanetary fourth stage: 
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"(Communications relay. Its choice may have been d: 
direction for using reliable, off-'the - shell equipmeff 

ifftwhich succes'sfullvTserir signals to the Earth iron 
ton <57 million m. / on nominally the same frequer 
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oi / Uo minutes , only 10 minutes short ot one half of a sice real day, n 
•:■ that it reaches apogee and perigee over essentially the same points oi 
Earth’s surface twice each day. : Its apogee subpoint is half way betw 
Moscow and' the Kamchatka Peninsula. Thus, twice daily, Molniya i 
apogee at a point which lies within line -of- sight of practical- 
viet Union, enabling it to relay communications, using inter 
or IH-c , between any two points m the USSR. 

Molniya' s orbital period is 10 minutes less than .ideal, a 
cause, its Earth trace to move eastward' about 5 degrees per: 

- Equatorial inclination of about 6.5 degrees,: its apogee will t 
alt.. 0. 08 degree per day. An inclination of 63.4 degrees would be ideal for 
keeping apogee at the same northern latitude,. TASS ^claims', however, that 
j ^^ pniya . 1 haS a mechanism for correcting its orbit. Only a. small. amount 

Review and Preview. It is not possible at this early date to evaluate the 
meal sophistication of Molniya 1, but it may well be that the Soviet satellite’ . 
i- T s | no more advanced .technologically than the US’s early, communications- satel- 
Iite,s ?ir/ PLelayf*! (la un ened l ^O hcem bWpf§S.6'z )..,ah'd'_ TeTatarU^/laiSfi ^ ^t 1 0 July 
1 i 962),. except that the Soviet vehicle reportedly has a station-keeping : capa- 
|bffity not possessed by the- early* US relay satellites, and Molniya! s. orbital 
parameters may be somewhat better for its purpose. 

The Soviets’ relative tardiness in launching communications-type satelfpf| 
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fllOnbited in Routine Fashion 

Cosmos 65, which the Soviets launch. 
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1 7 April, was de-orbited on Revolution. 1'27; it impacted in-. the: US 
0756Z and 0806Z, 25 April, alter nearly 8 days in orbit. This is 
•- :laXm " hea C ° SmOS de '° rbltcd ° n actions 12f >- 12S - 

, Cosmos os s mission, was probably photoreconnaissance, alth 
easily have carried equipment tor performing additional missions 
(SPADATS; NORAD) 
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Soviets Study Ma raging Steels, Probably 
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for Large, Solid-Propellant Space Boosters 

‘ A Soviet extort to develop iraaTagine steels appears to have commenced 

bsSm«^ 

Ant roCKfl-motor cases tor space boosters. The V, 
steels'. in the 1859-1960 time, period tor this same a F 
motor cases (or the 156"- '-sad 260"-diameter motor 

r _ i , ' . . : . , ■; . 'g 



cases- aumr.entlv are oemg 
v cent nickel, 9 percent 

The headed steel is cooled 
rapidly to a|high, critical temperature and then cooled slowly to room tempera- 

ture. A one- step rapid cooling would cause the metal. to crack. These 

steels arc favored lor large, solid- propellant motor cases because- of their 
"outstanding fabrication characteristics. Readily weldafeleM|hey are also 
adaptable to a simple post-weld heat treatment. They exhibit an attract ive 
•combination of strength and toughness. However, their relative expensive- 
: ness tends to limit their use to high- priority applications , such as the space 
or missile programs. . f 

• The Soviets are not likely to have managing steels available for large, 
'•'solid-propellant motor cases until the 1967-1 968 period. There are no known 
indications of a serious effort on their part to develop melting, rolling, or 
joining techniques -- areas in which the US experienced extensive develop - 
mental ailiiculties, Soviet work to date appears to have been- limited to pre- 
liminary laboratory evaluation pf "mechanical properties % as they are affected 
by heat treatment. 
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